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Introduction
Under natural conditions, reproduction in
fish is timed by changes in the external envi-
ronment (Barnabe 1994 Bromage 1995). Al-
though seasonal reproduction is of consider-
able adaptive significance to wild fish stocks,
it may be disadvantageous to fish in intensive
farming where supplies of fingerlings may be
required throughout the year. Knowledge of
the reproductive responses of fish to specific
environmental cues offers means by which the
timing of spawning can be adjusted to produce
and provide fry and fingerlings on demand.
Oreochrornis karongae is one of the poten-
tial species for commercial aquaculture in Ma-
lawi due to its relatively higher growth rates
and acceptability by consumers than other spe-
cies presently cultured. However, Msiska &
Costa Pierce (1997) and Brooks & Maluwa
(1997) reported lower fry and fingerling pro-
duction in 0. karongae than in other Tilapias
producing 14.5 fry/female/month while other
•t4apias produce about 135 fry/female/month.
There is, therefore, need to find ways to in-
crease fry production so that adequate numbers
are produced for demand by commercial farmers.
Msiska (1998) reported that among other fac-
tors, maximum air temperature is positively cor-
related with fry production in 0. karongae. but
did not specify the specific temperatures that are
suitable to activate the reproductive processes.
Determination of effects of environmental pa-
rameters on reproduction can be used in choosing
appropriate hatchery techiology (Subasinghe &
Somniervi I le 1 992). For example. information on
optimum temperature ranges for spawning can he
used in hatcheries to produce fingerlings through-
out the year. The present study was iiiiducted to
determine the effect of raising t' ilperature to
27°C on gonadosomatic index of 0. karongae.
Materials and methods
The study was conducted at Bunda College
Fish Farm, Malawi for 90 days. The experiment
was laid in a completely randomised design with
two treatments — Treatment 1 (27°C) and Treat-
ment 2 (room temperature) replicated three times.
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Nine fish weighing 40.47±l0.53g were ran-
domly stocked in each 200-litre aquarium.
Treatment I was maintained at 26.5 0.5°C
while treatmem . room temperature fluctu-
ated between &5 ± 0.8 in the morning and
t9.2 ± 0.8°C in the afternoon during the first
45 days. In the subsequent 45 days room
temperature increased to 21.4 + 0.7 in the
morning and 22 ± 0.8°C in the afternoon. In
ponds the temperature remained around 22 ±
1 .9°C. The raised temperature (26.5 ± 0.5°C)
was maintained using an electric water heater
with a thermostat. The aquaria were placed
in a 2000-litre tank, which was used as a wa.-
ter bath. The water in the bath circulated
throughout the experi mental period and tem-
perature was monitored daily in the morning
and in the afternoon. Apart from the two
treatments, some fish specimens from the
pond from which eperimental fish wereob-
tamed were colicted and used for compari-
son.
Fish were fed twice per day at 3 °A body
weight on a diet with 32 % crude protein. The
feed was in form of pellets and the following
were the ingredients: maize, soybean. fish-
meal, maize bran, lysine, and mineral and vi-
tamin premix. Casava was used as a binder.
After every 4 days, three fish from each
replicate were weighed, sacrificed and dis-
sected. The ovaries were removed, weighed
and gonadosomatic index (GSI) was calcu-
lated according to Crim and Glebe (1990) as:
GSI = gonad mass (g) x 100/total body mass (g)
To maintain suitable water quality. biofilters
were placed in each aquarium and air was sup-
plied continuously. Fish excreta and leftover feed
were siphoned out daily. Water in the aquaria
was changed once every week. Apart from tem-
perature, dissolved oxygen. pH, and ammonia
levels were monitored.
A 1-test was used to analyse for differences in
means of GSIs of fish at 5 % probability.
Results
Fish that were kept in raised watertemperature
had significantly higher (p<O.O5) GSls (0.82 -
1 .33 %) than fish at room temperature (0.06 -
0.37 %) throughout the experimental period
(Table 1). The mortality rates of fish in raised and
room temperature were 4 and 37 %, respectively.
The results show that raising nd maintaining
temperature at 26.5 ± 0.5°C has a positive effect
on gonad development of 0. karongae. The GSls
of fish from raised temperature (0.82 - 1 .33 %)
were significantly higher (p<O.O5) than fish speci-
mens from the pond (0.21 —0.26 %) after 45 and
90 days (Fig. 1). The latter values\ were not sig-
nificantly different from fish kept under room
temperature (0.06 - 0.37 %).
Discussion
The results clearly show that raising and main-
taming temperature at 26.5 ± 0.5°C has an effect
on gonad development in 0. karongae. Previous
Table 1. Mean gonadosornatic index (GSI) of Oreochromis karon-
gee cultured from raised (26.5 0.5 °C) and room temperature
(18.5-22 °C).
Day Raised temperature (26.5±
0.5°C)
Room t e m pe rat
(18.5-22 °C)
urc
Mean GS1 SE Mean
GSI
SE
0 0.13 0.012 0.13 0.012
45 0.817 O.o57a 0.057 0027b
90 1.133 0.471 0,367 0.045'
Means with different superscripts in the same row are significantly
different (n<0.0).
studies have shown that temperature is impor-
tant in regulating gonadal maturation in tila-
pias (Srisakultiew & Wee 1988). Further-
more, Chmilevskiy & Lavrova (1990) e-
ported that during low temperature (20°C).
division of the primary sex cells and gonia
was inhibited, completely blocking their tran-
sition to early prophase meiosis. Chmilevskiv
1 995) further showed that di iferen I at ion o I
the female gonads as suppressed in lo
temperature. Therelbre. the lo OS Is that
\\ crc obta ned at rooni temperature in the cur-
rent experiment could he attributed to the low
em PC rat u res
The maximum GSI recorded in this experi—
ment \as 2.13 % and this was obtained
from raised temperature after 45 days. The
value is close to the maximum value of 2.25
% reported by Msiska (1998) for 0. karongae
females reared in ponds, Maximum GSI val-
ues correspond with the spawning season of
fish. For instance, Barnabe (1994) reported
that high GSI of seabass were found at the
peak of the its spawning season; Admassu
(1996) reported that GSI of 0. niloticus
peaked twice in Lake Awassa which corre-
sponded to the peak spawning periods of 0.
niloticus in that lake. The results of this
study show that after 45 days, some fish that
were reared in raised temperature almost
reached their peak GSl under culture condi-
tions indicating that there is a possibility that
fish could have spawned.
Droom temp
Draised temp
0 pond temp
Fig. 1. Gonadosomatic index of female Oreo-
chrornis karongcie raised under different tempera-
ture regimes (pond, room and raised temperature).
In the southern part of Malawi (Thyolo). farm-
ers reported that 0. karongae spawn throughout
the year except during the cold season, which is
from May to July (Jarnu, personnal commwiica—
tion). The results of the present study suggest
that keeping U kwongoe in ater tb high tem-
perature (>26 C) enhances gonad development
and \\ itch may trigger the rsh to spawn during
cold season \ hen temperature get to lower than
2() C. Similarly, there ma\ be a possibility to
spa n 0. karongue in places where temperature
is low (20 °C) provided water temperature is arti-
ficially raised to above 26 °C.
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